General Information
All reactions were performed in oven-dried glassware or in sterilized 1.5-2 mL eppendorf tubes. Reaction mixtures were analyzed by thin layer chromatography TLC using coated silica gel plates (Merck, aluminium sheets, silica gel 60 F254), and visualization of TLC spots was effected using UV and phosphomolybdic acid solution. NMR spectra were recorded in a Bruker AMX 300 or 400 using CDCl 3 , D 2 O or DMSO as solvent and (CH 3 ) 4 Si ( 1 H) as internal standard. All coupling constants (J values) are expressed in Hz. All reagents were purchased from either Aldrich or Alfa-Aesar and used without further purification. UV-visible spectra were recorded on a Shimadzu UV-1603 UV-visible spectrometer with a temperature controlled (25 ºC) cell holder. Mass spectra and HRMS were performed in a FTICR-MS Bruker Daltonics Apex Qe, Apollo II combi source, 7 Tesla Magnet, operated in positive ionization mode. In a round bottom flask (A), 2',4'-dihydroxyacetophenone (5.0 g, 32.9 mmol) and potassium carbonate (4.5 g, 32.9 mmol) were heated in acetone to reflux for 2 hours. In a separate round bottom flask (B), ethyl 4-bromobutyrate (4.7 mL, 32.9 mmol) and sodium iodide (5.4 g, 36.1 mmol) were stirred in acetone at room temperature for 2 hours. Then, flask B was transferred to flask A and refluxed for 20 hours. After that, acetone was evaporated to dryness and 200 mL of water were added and extracted with diethyl ether (3*200 mL). The solution was dried (Na 2 SO 4 ), concentrated and purified by column chromatography (silica gel, hexane:diethyl ether (9:1)) to give a viscous oil that solidified below 20ºC; compound 2 (7.6 g, 87%) (10)), 7.59 (d, J = 8.9 Hz, 1H, CH arom (6)), 6.39 (d, J = 8.9 Hz, 1H, CH arom (1)), 6.36 (s, 1H, CH arom (3)), 4.12 (q, J = 7.1 Hz, 2H, OCH 2 CH 3 (18)), 4.02 (t, J = 6.1 Hz, 2H, OCH 2 CH 2 (12)), 2.52 (s, 3H, COCH 3 (8)), 2.48 (t, J = 7.2 Hz, 2H, CH 2 CH 2 CO (14)), 2.09 (p, J = 6.6 Hz, 2H, CH 2 CH 2 CH 2 (13)), 1.24 (t, J = 7.1 Hz, 3H, CH 2 CH 3 (19)). 13 C NMR (101 MHz, CDCl 3 ): δ 202.62 (s, CCOCH 3 (7)), 173.01 (s, CH 2 COO (15)), 165.37 (s, CHC arom OHC (4) In a round bottom flask, N-Phenyltrifluoromethanesulfonimide (3.05 g, 8.5 mmol) was added portion wise to a solution of 1 (3.0 g, 11.3 mmol) and triethylamine (4.7 mL, 33.8 mmol) in DMF (27 mL) and the reaction stirred for 2 h. Water was added and the mixture extracted with diethyl ether. The organic layer was washed with water, LiCl (aq), brine, dried (Na 2 SO 4 ), concentrated and purified by column chromatography (silica gel, hexane:diethyl ether (4:1 -1:1)) to give 2' as a white solid (3.9 g, 90%). 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 ( In a round bottom flask, under inert atmosphere, 3 (1.3 g, 3.4 mmol) was stirred in a solution of trifluoroacetic acid (1 mL) and water (9.5 mL) at 90 ºC for 3 hours, after which the solvent was concentrated in vacuo. The product was purified by flash column chromatography (silica gel, dichloromethane:diethyl ether 9:1 -1:1) and recrystallized in diethyl ether to afford 4 (0.9 g, 77%). In a round bottom flask, 1,2-ethylenediamine (7.4 mL, 111 mmol) was diluted in dichloromethane previously distilled over CaH 2 (25 mL) and cooled to 0 ºC, while stirring. A solution of dansyl chloride (1.0 g, 3.7 mmol) in dichloromethane 16 mL was added dropwise. The mixture was stirred while warming to room temperature. It was subsequently acidified with HCl (1 M) and then extracted with dichloromethane (3x20 mL). The organic layer was dried (MgSO 4 ) and concentrated to afford DNH(CH 2 ) 2 NH 2 as a light yellow solid (1.02 g, 94%). In a round bottom flask, under inert atmosphere, 4 (100 mg, 0.29 mmol), N,N'-dicyclohexylcarbodiimide (119 mg, 0.57 mmol) and N-hydroxysuccinimide (66 mg, 0.29 mmol) were mixed at room temperature in 5 mL of previously distilled tetrahydrofuran and stirred overnight. DNH(CH 2 ) 2 NH 2 (101 mg, 0.34 mmol) was added and the solution was stirred for 2 hours at room temperature. After which the solvent was concentrated in vacuo and redissolved in ethyl acetate, which was then washed with water and brine. The product was further purified by flash column chromatography (silica gel, ethyl acetate:hexane 1:1 -1:0) to afford 5' as a light yellow solid (41 mg, 23%). In a round bottom flask, under inert atmosphere, 4-Chloro-7-nitro-2,1,3-benzoxadiazole (NBDCl) (100 mg, 0.50 mmol) was dissolved in acetonitrile (10 mL). After the addition of 2-ethanolamine (200 µL) in acetonitrile (5 mL), the solution was stirred at room temperature for 30 min. The reaction mixture was concentrated and the residue was purified by column chromatography (silica gel, dichloromethane-methanol (1:0 -19:1)) to afford NBD-NH(CH 2 ) 2 OH as an orange solid in 49% yield. This compound was immediately used after being synthesized. In a round bottom flask, under inert atmosphere, 4 (40 mg, 0.11 mmol), N,N'-dicyclohexylcarbodiimide (71 mg, 0.34 mmol) and 4-dimethylaminopyridine (2 mg, 0.01 mmol) were mixed at 0ºC in 1mL of previously distilled acetonitrile and stirred for 30 minutes. A solution of NBD-NH(CH 2 ) 2 OH (50 mg, 0.23 mmol) in 1 mL of previously distilled acetonitrile was added via a syringe and the solution was stirred for 22 hours at room temperature. The solvent was, then, concentrated in vacuo and the residue was purified by flash column chromatography (silica gel, dichloromethane:acetone 1:0 -9:1) and recrystallized with acetone/hexane to afford 6' as an orange solid (56 mg, 88%). Treatment of the boronate ester with 5 equiv of polystyrene-boronic acid in acetonitrile/1 M HCl (9:1) for 18 h yielded 27% of compound 5 and 53% of compound 6, after evaporating solvents and performing a flash column chromatography (silica gel, dichloromethane:acetone 4:1 -0:1). These compounds were immediately used after deprotection.
Chemistry Results

-Boronated core compound 4 synthesis
-Esterification to afford boronate ester
-Reaction with EDA-FA
Compound 5 and 6 were dissolved in DMSO, as well as EDA-FA. From these solutions compounds 5 and 6 (100 µM) reacted with 100 µM in NH 4 CH 3 CO 2 buffer (50,0 mM, pH 7.0) at room temperature. After 10 minutes, the reactions mixtures were evaluated by performing an ESI-FTICR-MS and the conjugated species were detected:
• Figure S21 -Equilibrium of 2-acetylbenzene derivatives with 1-butylamine in aqueous medium
As a preliminary result, the aboronated core -acetophenone -and the boronated core -2-acetylbenzeneboronic acid -were evaluated in terms of imine stability once these were reacted with 1-butylamine -an alkylic model for lysine ( Figure S21 ).
General procedure:
2-Acetylbenzeneboronic acid or acetophenone (0,33mmol) was added to a 10mL round bottom flask and then dissolved in 2mL of H 2 O. Afterwards, 1-butylamine (33µL, 0,33 mmol) was added to the same flask and these compounds reacted for 16 hours at 25ºC. At that time, one drop of the reaction mixture was taken from the media and diluted in D 2 O in order to perform a 1 H-NMR and evaluate the reaction's yield based on the comparison of the signal from α-protons of 1-butylamine and the same protons from imine, which differ from ~2.5 ppm to ~3.6 ppm, respectively. Figure S22 shows 1 H-NMR for 2-acetylbenzeneboronic acid and Figure S23 shows 1 H-NMR for acetophenone. Once the imine's stability of the aboronated species was studied, a fluorescent probe was synthesized to serve as a blank for the biological results.
-Synthesis of compound 12
Literature basis -Al-Smadi, M.; Hanold, N.; Kalbitz, H.; Meier, H.; Synthesis, 2009 Synthesis, , 15, 2539 In a round bottom flask (A), 4'-hydroxyacetophenone (0.5 g, 3.6 mmol) and potassium carbonate (0.5 g, 3.6 mmol) were heated in acetone to reflux for 3 hours. In a separate round bottom flask (B), ethyl 4-bromobutyrate (0.8 mL, 5.5 mmol) and sodium iodide (0.8 g, 5.5 mmol) were stirred in acetone at room temperature for 2 hours. Then, flask B was transferred to flask A and refluxed for 14 hours. After that, acetone was evaporated and 200 mL of water were added and extracted with diethyl ether (3*200 mL). The solution was dried (Na 2 SO 4 ), concentrated and purified by column chromatography (silica gel, hexane:diethyl ether (9:1)) to give a viscous oil that solidified below 20ºC; compound 12 (0.54 g, 59%). 
-Synthesis of compound 13
Literature basis -Griffin, D.R.; Andrea M. Kasko, A.M.; J. Am. Chem. Soc. 2012, 134, 13103 In a round bottom flask, 12 (0.3 g, 1.2 mmol) was stirred in a solution of trifluoroacetic acid (0.35 mL) and water (3.35 mL) at 90 ºC for 3 hours. The product precipitates during the reaction and it was filtrated and washed with water and acetone to afford 13 as a white solid (0.24 g, 89%). In a round bottom flask, under inert atmosphere, 13 (25 mg, 0.11 mmol), N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (65 mg, 0.34 mmol) and 4-dimethylaminopyridine (2 mg, 0.01 mmol) were mixed at 0 ºC in 1 mL of previously distilled dichloromethane and stirred for 1 hour. A solution of NBDNH(CH 2 ) 2 OH (50 mg, 0.23 mmol) in 0.5 mL of previously distilled acetone was added via a syringe and the solution was stirred for 5 hours at room temperature. Then, the solvent was concentrated in vacuo and the residue was dissolved in dichloromethane and washed with a solution of 5% NaHCO 3 . The organic phases were dried (MgSO 4 ) and concentrated to a residue that was further purified by column chromatography (silica gel, dichloromethane:ethyl acetate 1:0 -9:1) to afford 14 as an orange solid (34 mg, 71%). 
Biochemistry Results
Lysozyme, from chicken egg white, was purchased from Sigma-Aldrich and used without further purification.
General Procedure for reactions with lyzosyme:
Compounds 5, 6 and 14 dissolved in DMSO (200 µM) reacted with 10 µM of lysozyme in NH 4 CH 3 CO 2 buffer (50,0 mM, pH 7.0) at room temperature. After 10, 30 minutes or 2 hours of reaction the solutions were evaluated by performing an ESI-FTICR-MS and the conjugated species were detected, up to 4 modifications. Results are shown in Figures S29-S46 and tables S1-S4. 
-Unmodified Lysozyme
